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NASA LV&SORT AUGUST PROGRESS REPOEFT 
r 

I During this reporting period work was conducted on tasks 1, 3, 4 and 5 del- 
eated i n  the LVO-SORT Contract -766 statement of work. A brief report of 
work accossplished against the contractual tasks follows8 

l 

Task 1s - 

Task 2: 

Task 3: - 

This task uas assigned 
LSI. Work on this task was init iated on 1 August .  
rated that this work should be completed during the September 
reporting period. 

subcontract to Spaad !$mtenm Centee of 
It is esti- 

select a subsystem which is amenable t o  analys is  by F, H, Westervdt 
technique, 
Project knitor. 

This selection w i l l  be subject t o  approval by NASA 

This task uas completed during the  preceeding reporting period, 
The gui- subsystem was selected and t h i s  selection approved 
by t he  X A U  Project Wnitor, 
8electian mder this task was predicated on tu0 basic objectives 
on #e Phase 1 effort, These objectives were as follows: 

The choice of the  guidance mbsystem 

1, So provide a representative p r o b l b  of reasonable mag- ' 
nitucie far preliminary evaluation of ~)r. Wetsterveltfs 
sfemlator technique, 

2, To ascertain the m e r  i n  d i c h  t h i s  type of subsystea 
should be described when used in analyzing the launch 
vehicle COmpleX. 1 

In i t i a l ly  three guidance configurations uere chosen. 
configurations were a stable platform guidance systepi, a rate 
strapdom guidance q s t e m  and a position strapdown guidance systea. 
A review of the magnitude of using three guidance configuratinns 
i n  the t i m e  span r m a i n b g  on Pkse! 1 indicated #at one of theas 
configurations should be singled out for detailed study, 
accessibility of requisite information msulted in the choice of 
the stable platform guidance systek, 

These  

The 

/ a 

Collect the data required t o  define the selected subsyater with 
Dr, Wbstervelt*s technique, 
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Task 4: Define the subsystem behavior i n  terms of such physical parameters 

and characteristics as cost, reliability, weight, performance, etc: - 
Work on t h i s  task is proceeding satisfactorily. 
that  it will take the remainder of Phase 1 to coplplete, The work 
on this task is being approached by a parallel  effort. 

It is estimated 

The branches 
of t h i s  parallel  effort being as follousr i 

1. Simulator simulation of the guidance subsystem. 

This encolapasses system definition, element descrfptors, 
source program and necessary subroutines, ' 

2, Independent simulation of the guidanca subsystem. 

This consists of separate analyses of performance, relia- 
b i l i t y  and cost uith the information resulting fror these 
analyses analyzed with t h e  regression program, 

- Task 5s Rem existing computer techniques and develop new methods as 
reqyired to  adapt k, Westervelt ' 8  technique to NASA launch vehicles 
and propulsion propan problems. 

This task has been assigned by subcontract t o  the University of 
Michigan under the direction of Dr, Westervelt. This efforf at 
the preaent time has four basic parts 'as follows: 

, . 

1. Simulator I 

The simnlator technique is currently being programmed 
for the 7090 SBM computer. 
gram will be completed and initial checkoat begun daring 
the September reporting period. 

2. Stepvlse Regression with Simple InaFning 

This program is complete and i n  the process of final 
checkout. 

It is expected tha t  this pro- 
" - 

1 ,  

It should be-ready for use wing the Septere- 
. ber reporting period. 
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Task 6r - 

I 
I 

Optiaisation I 

The opthization technique is currently being programmed 
f o r  the 7090 IBl ~OHputer. It is  expected t h a t  approxi- 
mately two months w i l l  be required to corplete the pro- 
gmmming and begin i n i t i a l  checkout, 

lodinear Estimation 

This program is not underway at present, Pro@;rarpming ir 

on t h i s  should begin during the  Septsnber reporting 

I 

pefiodo 

Process the available data and establieh the  a r e a s  of strength 
and ueaknesses in order t o  ertend the technique for eventual d y s i a  

' I  of the entire launch vehicle complex. 

'pfre responsibility for this task is t o  be shared between Instnr- 
merit Division and the University of Michigan. Init ialization of 
work against t h i s  task requbes partidl to frill conpletfon of 
tasks 2 through 5. Through t h i s  reporting period only n i n h a l  
WD* he8 b8- tccarplished S g a S t  this k S 8 k o  
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